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Motivation & Objectives

> Is crowd-sourcing data reliable and usable for the verification of
radar-based hail detection algorithms?

> Do the reported hailstone sizes from the crowd-sourcing and
measurements from hail sensors correlate with radar-derived HS (at 
5 minute resolution)?

> June-August 2015 and April-August 2016
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Data & Methods

5.8 Mio.

10 stations

835 impacts

27’031 reports from 

MeteoSwiss

3’626 reports from

Mobiliar
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Data & Methods

∆𝑧 = 𝐸𝑇45 − 𝐻0

∆𝑧 > 1.65 𝑘𝑚 → 0%

∆𝑧 > 5.5 𝑘𝑚 → 100%

∆𝑧 = 𝐸𝑇50 − 𝐻0

Waldvogel et al. (1979)

Treloar. (1998)
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Data & Methods
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Data & Methods

Delay

Best match approach Nearest match approach
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We are here
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Results
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Results
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 𝑥

Nearest match approach

Best match approach

Inverse distance weighting

median

27 % matched reports in total
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Results
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Nearest match approach

Best match approach

Inverse distance weighting

median
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Conclusions

> Matched hail reports 27 %

> Many false reports

> High spatial and temporal verification

> Small hail correlate with HS

> Medium sized hail correlate with MESHS
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> Temporally longer dataset improves statistics

> Lists of trusted and unreliable users

> More reportable sizes

> Big potential for thunderstorm nowcasting, weather
monitoring and for the assessement of insurance
damage claims.

Thanks for your attention

pascal.noti@meteoswiss.ch
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Outlook
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Appendix

Figure 8: Number of users over time
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Appendix
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Betschart and Hering 2012



17

Appendix

Median Inverse Distance Weighting

p:= 2 for

p:= 3 for

p:= 4 for

p:= 5 for
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Appendix

> Probability Of Hail - POH [%]

> ∆𝑧 = 𝐸𝑇45 − 𝐻0

> ∆𝑧 > 1.65 𝑘𝑚 → 0% 𝑃𝑂𝐻

> ∆𝑧 > 5.5 𝑘𝑚 → 100% 𝑃𝑂𝐻

> Maximum Expected Severe Hail Size (MESHS) [mm]

> ∆𝑧 = 𝐸𝑇50 − 𝐻0

∆𝑧

www.meted.ucar.edu
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Waldvogel et al. (1979)

Treloar. (1998)
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Appendix

Crowd-sourcing

> «Crowdsourcing is the act of taking a job traditionally performed by
a designed agent (usually an employee) and outsourcing it to an 
undefined, generally large group of people in the form of an open 
call» (Howe 2006)

> UK Met Office:

— Weather Observartion Website (Muller et al. 2015)

> RNMI:

— Weather Observartion Website (Koole and Siegmung 2016)

> NSSL of NOAA:

— mPING project (Elmore et al. 2014)
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Appendix

Crowd-sourcing

> Verification studies:

— Texts and photos in social media (Hyvärinen and Saltikoff 2010)

— European Severe Weather Database (Betschart and Hering 
2012)

> Allocation process:

— Time consuming

— Costly

— Low spatial and temporal coverage
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Weather Research an Forecasting model

> Version 3.6.1

> Initial state from ECMWF analysis data

> 1x1 km interpolation resolution from 2.12x1.35 km model resolution

> 35 vertical levels

> New Thompson scheme and Morrison double-moment scheme

> Diagnostics HAILCAST-1D from the Air Force Weather Agency

Appendix
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Appendix

User feedback to hail warnings

> Warning system based on 
TRT for warning regions

> Volunteers

> Receive warning SMS

> (Reminding SMS)

> Send confirmation



25



26

Appendix

POH verification

> Swiss communities with

>= 30 % settlement area

> daily resolution

> Filtered reports:

>=45 dBZ

> Filtered POH:

07 UTC 19 UTC

>= 80 %
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Appendix
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Treloar. (1998)
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POD = 0.27 FAR = 0.38

CSI = 0.19N events
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MESHS
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HS


